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General Instructions :

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iit) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

(iv) In Section B - Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi) In Section D - Questions no. 29 and 30 are case study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

(ix)  Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h = 6-63 x 1034 Js
e=16x10719C
o =4mx 107 Tm A™?
g9 = 8:854x 10712 C2 NI m2

1

47‘580

=9x 109N m? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 1027 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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SECTION A
1. Two horizontal plates, separated by 1 cm, are arranged one above the

other. A particle of mass 5 mg and charge 2 nC is released in air between
the plates. The potential difference that should be applied to the plates so

that the particle remains suspended between them, is :

(A) 250V (B) 200V
(C) 100V (D) 50V
2. The effective resistance between points A and B in the given circuit is :
20 3Q
MWW MWW

18 Q
4Q
§ 3Q §6Q

op
AV

-]

S

o

40 120
8
A) 6Q (B) 3 Q
© o D) 20
9
3. A rectangular coil of area A is kept in a uniform magnetic field B such

9
that the plane of the coil makes an angle o with B . The magnetic flux
linked with the coil is :

(A) BAsina (B) BA cos a
(C) BA (D) zero
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6. 50 cm T foRET €T T T FT HeaTer Tad TS R F 10 m/s 3 3T & Tl hrg
TE ¥ | 39 T W et & Rk & 1 &fas Te 0-4 G | 3% ¥ Rl w e

faar. 9 (emh = :
(A) 01mV (B) 0-2mV
(C) 0:8mV (D) 1:6 mV

7. T Il E
(A [MLT2A?2
B MLZT 1A
(C) [ML1T2A2

(D) [ML2T2A2
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4. An alternating current is given by I = I cos (100n)t. The least time the

current takes to decrease from its maximum value to zero will be :

1 1
A — B —
(A) (200)8 (B) (150js
1 1
C — D il
(C) (IOOJS (D) (50)8
5. A capacitor and an inductor are connected in series across an ac source of

voltage of variable frequency. The frequency is increased continuously.

The nature of the circuit before and after the resonance will be :
(A) inductive only

(B) capacitive only

(C) capacitive and inductive respectively

(D) inductive and capacitive respectively

6. A metal rod of length 50 cm is held vertically and moved with a velocity
of 10 m/s towards east. The horizontal component of the Earth’s magnetic

field at the place is 0-4 G. The emf induced across the ends of the rod is :

(A) 0'1mV (B) 0:2mV
(C) 0:8mV (D) 16 mV
7. The dimensions of ‘self-inductance’ are :

(A) [MLT2A72
B MLZT 1A
(C) [ML1T2A2
D) [ML2T2A72
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(A) 118 x 1014 Hz
(B) 3-20x 104 Hz
(C) 420 x 1015 Hz
(D) 4-80 x 1015 Hz
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(A) n=4¥n=3 (B) n=3¥n=2
(C) n=2¥n=1 D) n=3¥n=1

11. 1S p-n T SRS AT ITH TATd & | 38 TRy ;
(A)  Torvre Tt it g q BT ST S TS g et § |
(B)  forve arhie sht S=ims aur gt & st =it Sl Sedt @ |
(C)  Tovia wr=it 3t =g Ted) & T gTE T hi =eTs el & |
(D) forver wrfi sht SIS st @ o BTt S sht =Iers Hedt © |

12. SEHIEH 98 FFAES & :
(A) TSR T FeHT T Bt R |
(B)  TSIehT G| TRHTY] ShHTo BT & |

(C)  TorH =T ohl HEAT THI BT &, T 3ehT WHTY] ShHTeh 3 BT @ |
(D) TS =gt bt s firet et &, 371 AT S| e i B 2 |
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8. The frequency of a photon of energy 1-:326 eV is :
(A) 118x104Hz
(B) 3-20x 104 Hz
(C) 4-20x105Hz
(D) 4:80x 1015 Hz

9. Germanium crystal is doped at room temperature with a minute quantity
of boron. The charge carriers in the doped semiconductors will be :
(A) electrons only
(B)  holes only
(C)  holes and few electrons

(D) electrons and few holes

10.  Out of the four options given, in which transition will the emitted photon
have the maximum wavelength ?
(A) n=4ton=3 (B) n=3ton=2
(C) n=2ton=1 (D) n=3ton=1

11. A p-n junction diode is forward biased. As a result,

(A)  both the potential barrier height and the width of depletion layer
decrease.

(B)  both the potential barrier height and the width of depletion layer
increase.

(C) the potential barrier height decreases and the width of depletion
layer increases.

(D) the potential barrier height increases and the width of depletion
layer decreases.

12. Isotones are the nuclides having :
(A) same mass numbers
(B) same atomic numbers
(C) same neutron number, but different atomic number

(D)  different neutron number, and different mass number
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Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D)  Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : A charged particle is moving with velocity v in x-y plane,
making an angle 6 (0 < 6 < g) with x-axis. If a uniform

_)
magnetic field B is applied in the region, along y-axis,
the particle will move in a helical path with its axis
parallel to x-axis.

Reason (R): The direction of the magnetic force acting on a charged
particle moving in a magnetic field is along the velocity of
the particle.

14. Assertion (A) : A ray of light is incident normally on the face of a prism.
The emergent ray will graze along the opposite face of the
prism when the critical angle at glass-air interface is
equal to the angle of the prism.

Reason (R):  The refractive index of a prism depends on angle of the
prism.

15. Assertion (A) : EM waves do not require a medium for their propagation.

Reason (R): EM waves are transverse waves.

16. Assertion (A) : The minimum negative potential applied to the anode in a
photoelectric experiment at which photoelectric current
becomes zero, is called cut-off voltage.

Reason (R): The threshold frequency for a metal is the minimum
frequency of incident radiation below which emission of
photoelectrons does not take place.
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SECTION B

17. A cell of emf E and internal resistance r is connected across a resistor of

variable resistance R. Show graphically the variation of
(a)  the terminal voltage across the cell,
(b)  the current supplied by the cell,

with R as it is increased from 0 to the maximum value. 2

18. (a) Using the mirror equation and the formula of magnification,
deduce that “the virtual image produced by a convex mirror is
always diminished in size and is located between the pole and the
focus.” 2

OR

(b) A convex lens of focal length 10 cm, a concave lens of focal length
15 cm and a third lens of unknown focal length are placed coaxially
in contact. If the focal length of the combination is +12 cm, find the
nature and focal length of the third lens, if all lenses are thin. Will
the answer change if the lenses were thick ? 2

19. Write two differences in the patterns of double-slit interference
experiment and single-slit diffraction experiment.
Light waves from two pinholes illuminated by two sodium lamps do not

produce interference patterns. Explain why. 2

20. Draw energy band diagrams of n-type and p-type semiconductors at
temperature T > 0 K. Show the donor/acceptor energy levels with the
order of difference of their energies from the bands. 2

21. Briefly explain how energy is produced in stars, giving two examples of

the nuclear reactions involved. 2

SECTION C

22. Three cells A, B and C of emfs 2V, 3 V and 5 V respectively are connected
in parallel to each other. Their internal resistances are 5 Q, 5 Q and 1 Q

respectively. Calculate the currents flowing through the cells A, B and C. 3
I 55/7/1 Page 13 of 31 P.T.O. I
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23. (a) @) Write Biot-Savart’s law in vector form.

(11) Two identical circular coils A and B, each of radius R,
carrying currents I and J31 respectively, are placed
concentrically in XY and YZ planes respectively. Find the
magnitude and direction of the net magnetic field at their
common centre. 3

OR

by Q) A rectangular loop of sides / and b carries a current I
clockwise. Write the magnetic moment m of the loop and
show its direction in a diagram.

(i1))  The loop is placed in a uniform magnetic field E and is free
to rotate about an axis which is perpendicular to E Prove
that the loop experiences no net force, but a torque
? = m x §> 3
24. (a) State Faraday’s law of electromagnetic induction and explain the
role of negative sign in its expression.
(b)  Explain, with an example, that Lenz’s law is consistent with the

law of conservation of energy. 3

25. (a) Differentiate between ‘conduction current’ and ‘displacement
current’, giving one similarity and one dissimilarity between them.
(b)  Explain the existence of electromagnetic waves in free space, using

the concept of displacement current. 3

26. (a) Define ‘work function’ of a metal. How can its value be determined
from a graph between stopping potential and frequency of the
incident radiation ?

(b) The work function of a metal is 2-4 eV. A stopping potential of
06 V is required to reduce the photocurrent to zero, in a

photoelectric experiment. Calculate the wavelength of light used. 3
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27. Write the mathematical forms of three postulates of Bohr’s theory of the
hydrogen atom. Using them prove that, for an electron revolving in

the nth orbit,

(a)  the radius of the orbit is proportional to n2, and

2

(b)  the total energy of the atom is proportional to [ij . 3
n

28. Explain the process of formation of ‘depletion layer’ and ‘potential barrier’
in a p-n junction region of a diode, with the help of a suitable diagram.
Which feature of junction diode makes it suitable for its use as a

rectifier ? 3

SECTION D

Questions number 29 and 30 are case study-based questions. Read the following
paragraphs and answer the questions that follow.

29. In a metallic conductor, an electron, moving due to thermal motion,
suffers collisions with the heavy fixed ions but after collision, it will
emerge out with the same speed but in random directions. If we consider
all the electrons, their average velocity will be zero. When an electric field
is applied, electrons move with an average velocity, known as drift
velocity (vy). The average time between successive collisions is known as
relaxation time (t). The magnitude of drift velocity per unit electric field

is called mobility (u).

An expression for current through the conductor can be obtained in terms
of drift velocity, number of electrons per unit volume (n), electronic
charge (- e), and the cross-sectional area (A) of the conductor. This
expression lea(i§ to an expression between current density (3'\) and the
electric field (E ). Hence, an expression for resistivity (p) of a metal is
obtained. This expression helps us to understand increase in resistivity of
a metal with increase in its temperature, in terms of change in the

relaxation time (1) and change in the number density of electrons (n).
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(1) forelt ot @ Auftsen o G R o7 % 2 SRR TTeihl A 3 B W
forem IS | B st wfearg i frsa, A ot gt € | afe A 3 B # geragiHi <t

Tiferafietd ST pp ST pp B, A R 1
MB
1
(A) 2
1
(B) 1
) 2
D 1

(i) IS 0-5 m I SIS FIE &THA 1-0 x 10~7 m? 1 IS AR 2 V i forelt
S0 G g 8, ST AR | 1-5 A st 9T YaTted Y W@dl & | a1 & gere shi

AR (Q I m-1H) 2 : 1
(A) 2-5x10%
(B) 3:0x10°

(C) 375x106

(D) 50x107

(iii)  Eh T e 19 oM 170 x 10~ 4 °C~1 & | fospi ar % wiedra & 8-5%

<6 afig Y 35 For AT 35 A Foer afg B =R 2 1
(A) 250°C

(B) 500°C

(C) 850°C

(D) 1000°C
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) Consider two cylindrical conductors A and B, made of the same
metal connected in series to a battery. The length and the radius of

B are twice that of A. If uy and pg are the mobility of electrons in A
HA

and B respectively, then —* is: 1
HB
1
A d
(A) 5
1
B -
(B) 1
<) 2
D) 1

(ii) A wire of length 0-5 m and cross-sectional area 1-0 x 10~/ m? is

connected to a battery of 2 V that maintains a current of 1-5 A in

it. The conductivity of the material of the wire (in Q! m™1) is : 1
(A)  2-5x10%
(B) 3:0x10°

(C) 375x106

(D) 50x107

(iii) The temperature coefficient of resistance of nichrome is

1-70 x 10~4 °C~1. In order to increase resistance of a nichrome wire

by 8:5%, the temperature of the wire should be increased by : 1
(A)  250°C

(B) 500°C

(C) 850°C

(D) 1000°C
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(v) @®) FfaRad & #1311 % freft arq i Sforashdr § ames w
ﬁﬂ'l’(@ﬁ"{:

I. ST ot fasrifa s

II. 9fd Uehish STRIGH SAGLHT ehl TEAT

fopelt arq ot fcrerehdT # 38e a9 H Ifg 8 WAfg AT ST s itk . 1
(A)  IoedTg ARG |

(B)  I9gar s 3 IT e frora e & |

(C) I T

(D) 19eare 3 I o fad war e |

AT

(@)  ToRHT STEHT STIIES HTE Tt HIIL % qR H Hig T 9/ Yaried &t
w8 | FrfaRaa A ifaes afimt w fomm fifse -

I foaeas

I oW o

III. 39ETE =T

T AT T varg o argfent fafi forgalf o 1

(A) I ¥R III uftafid g1 &, v 1 e e e |
(B) ISR IIufEfdd grd €, weeg 11T o e e |
(C) ISR IIIvfaEfdd 8id &, e 11 o e g |
(D) 1, IT 3% 111 e+t uiafda B & |
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#
Consider the contribution of the following two factors I and
IT in resistivity of a metal :
I Relaxation time of electrons
II. Number of electrons per unit volume
The resistivity of a metal increases with increase in its
temperature because : 1
(A) Idecreases and II increases.
(B) Iincreases and II is almost constant.
(C) BothI and Il increase.
(D) Idecreases and II is almost constant.
OR
A steady current flows in a copper wire of non-uniform
cross-section. Consider the following three physical
quantities :
L Electric field
II. Current density
III.  Drift speed
Then at the different points along the wire : 1

(A) II and III change, but I is constant.
(B) Iand II change, but III is constant.
(C) Iand III change, but II is constant.

(D) All I, II and III change.
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30. & YT foRel YeRTiteh W Wiemw @y foRet Wieww ® oA AT €,
TGS T T T FS 9T I AT § 196 WAt & Sl 7, 3R F 9
O HTEAW § U lAd € ST € | I8 TG hivT 5ok qeged e hIol s 71
90° BIaT &, 3 faw T ATeAmt % et o o shifereh ivr (1,,) hed & | =7 shior ATEAT 2
% HTUe] UTETH 1 % STYSHI & el ST & |
forelt TSsm & YT o STUade B &1 O T-aUhetehl X STUad- |itgfad 2T ¢ |
foreft TSrsw o uarel o e o fTg s/ % Tuar o qe1 =aw fo=ier I s
UGl § Heer (SAsTeh) U fohaT ST wehaT 2 | forelt uaet fisw & foru, 218 deer aeam #i
T R0 T T 2 |
STSRTIT ok TS oh T AT ST=Iheishl & Yol Y o fow ot 9o € | s ig
forver 3t wTemt T oreh S aTey foRet TMiefer U o |TH T STTaT 2, dt SHeRT gfdfere
ST © | Ty 37 sifsres gl o sfter b1 wefer &1 ATl & A S Mefd 755
6T IhaT BISAT o UaT § TTed TR ST @haT & | T o &1 501 o 10, 36 Helel 31 ST
FTh T HRL A ST TR STTaT 2 |

()  H TS a9 YRS 59 (3TqeHI n) & W Rt St it aeft /AR 7 aew
o 2 | 3fE 59 % Ise % 30 guThR &, FSd seat vt yehrer fle g1 8, i
ﬁwm%eﬁ(gj% 1

(A)

(B) n? -1
©) !

n2 +1
(D) n?+1
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When light travels from an optically denser medium to an optically rarer
medium, at the interface it is partly reflected back into the same medium
and partly refracted to the second medium. The angle of incidence
corresponding to an angle of refraction 90° is called the critical angle (i,)
for the given pair of media. This angle is related to the refractive index of

medium 1 with respect to medium 2.

Refraction of light through a prism involves refraction at two plane
interfaces. A relation for the refractive index of the material of the prism
can be obtained in terms of the refracting angle of the prism and the
angle of minimum deviation. For a thin prism, this relation reduces to a

simple equation.

Laws of refraction are also valid for refraction of light at a spherical
interface. When an object is placed in front of a spherical surface
separating two media, its image is formed. A relation between object and
image distance, in terms of refractive indices of two media and the radius
of curvature of the spherical surface can be obtained. Using this relation

for two surfaces of a lens, ‘lens maker formula’ is obtained.

(1) A small bulb is placed at the bottom of a tank containing a
transparent liquid (refractive index n) to a depth H. The radius of
the circular area of the surface of liquid, through which light from

the bulb can emerge out, is R. Then (%) is :

A) !

n2 -1
(B) n?-1
©) !

n2 +1
(D) n?+1
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(i) (F) TS BT 60° F et s % Forelt thete WX hIS FHTR TohreT ot
HATIA L T 8 | =LA forerer HioT 30° TrT T & | TS5 o waref

YA & 1
(A 1-3 B) 14
) 15 (D) 1-6

STeraT

@) A FA (n = 1-52) & T4 fordlt aaer fem W e o & fopedt
SRR ST FoRToT o TG = forme 1o Dy, @ | A a8 frsw e
il ! T Fo fhef=e il (n = 162) T &7 &1, A JAaH farae

T : 1
(A) 4% T S (B) 4% &e STt
(C) 19% 9e S (D) 19% <€ ST

(iii) oI5 forer foRdl ST Mt ST & I8 (n = 1-5 3T 3har BraT R) o @A
AR T 0 Reoret € | Si0-S1 foreer efit-efft qv3 o w5 @id ook ST €, S STt
Sferforeet : 1
(A)  HF AT BT &
(B)  @ea AT BT €
(C)  Uext ATtk ST TRt SATTE BraT &
(D)  UE ATWTE T T ATecttosh BieT o

(iv)  SITEcHI 1-5 % i & o forelt waiieet o ol e g 10 em & | 9 oW

3 Tcdeh heTeh ohl Tshdl BISAT R 1
(A) 10 cm (B) 15cm
(C) 20cm (D) 40 cm
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#
(a) A parallel beam of light is incident on a face of a prism with
refracting angle 60°. The angle of minimum deviation is
found to be 30°. The refractive index of the material of the
prism is close to : 1
A 13 (B) 14
) 15 (D) 16
OR
(b)  The angle of minimum deviation for a ray of light incident on
a thin prism, made of crown glass (n = 1:52) is D,,. If the
prism was made of dense flint glass (n = 1:62) instead of
crown glass, the angle of minimum deviation will : 1
(A) decrease by 4% (B) increase by 4%
(C)  decrease by 19% (D) increase by 19%
An object is placed in front of a convex spherical glass surface
(n = 1'5 and radius of curvature R) at a distance of 4R from it. As
the object is moved slowly close to the surface, the image formed is: 1
(A) always real
(B) always virtual
(C) first real and then virtual
(D) first virtual and then real
A double-convex lens, made of glass of refractive index 1-5, has
focal length 10 cm. The radius of curvature of its each face, is : 1
(A) 10cm (B) 15cm
(C) 20cm (D) 40 cm
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Qi s

381. (&) (i) gt &A%aT A AT Ufgeht Gk d o fohell TwTwat ufgept derfer
T C, % | 5 Seter 1 g 5w e @ i dre
A T qUEdish K 3 s ufgsht 36 Gemier sl ufgahrel & ot w dt
TS & | Fenfor &t 7 et gra i |
(i)  HTUERT 1200 V I vl Sqfd qo 1 pF Giiar & dean 7 «9gq 9
s G fw T # | e e 3 SR e T e wre
200 V Tk & W& T Hehdl & | 39 SAYfd 0 IR 1 % fow 2 pF
qT iar &1 |G 1 HhE a9 % fAe strevas darfel
AT HEHT AT 37 SHA T T T ST 4 hiTSC | 5
HAAT
@ ) Tz st p o wE REgd fye fag smant g 3R - g T e
qUFT 2a B, F a0 & | (D) foga % @ & argfewr qur (I1) 38t
Refersmers Yar % sfer fret forg w, Rt Ry ¥ F= @ of
x (>>a) ¥, fEga ot % uat § for fowe & o =fve oo
i |
() fem et p o= (081 + 06 §)10729 Cm %1 HY e Ry
el o &7 B = 10 x 107 k - 3 R & 1 et ey v 7w
AT ST SATET T GIATIT TT $6h ST x-3T8] o AT ST AT HI0T
ihferd I | 5
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SECTION E

31. (a) (1) A parallel plate capacitor with plate area A and plate
separation d has a capacitance C,. A slab of dielectric
constant K having area A and thickness [%) is inserted in
the capacitor, parallel to the plates. Find the new value of its

capacitance.

(i1)  You are provided with a large number of 1 uF identical
capacitors and a power supply of 1200 V. The dielectric
medium used in each capacitor can withstand up to 200 V
only. Find the minimum number of capacitors and their
arrangement, required to build a capacitor system of

equivalent capacitance of 2 uF for use with this supply. 5
OR

(b) @ An electric dipole of dipole moment p consists of point
charges q and — q, separated by 2a. Derive an expression for
electric potential in terms of its dipole moment at a point at
a distance x (>> a) from its centre and lying (I) along its axis,

and (II) along its bisector line.

(il) An electric dipole of dipole moment

/AN A
(081 + 06 j) 10729 Cm is placed in an electric field

=) =l

AN
=1-0x 107 k X Calculate the magnitude of the torque
m
acting on it and the angle it makes with the x-axis, at this

instant. 5
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32. (F) () kT G HT AT A TR =T FuSA NearHieT it wrifafa &
i st e HITSTT | 38 (1) Frsar Frerhiar & eI (id) 70 e hie
T G L T 3239 feafla |

(i)  fore Neamiiet it amr gofear st afedeT faRag | <omr gofear &
gfg F W aAteedr gufedr § o gfg SFT sTavees & 2T 7 1”7 36

T i | 5

AT

@ () (D Ufre s afoe R el T 9 6 fRag ST sed wE
UGl sl =TT I |

(I S-S TRt amraret afefossr S o 3 gig et 8, Su
SITEX 3cq~ Traloh 1 &1 T[T ohl ST IWTH HLelT & | T 2

(IID) S STl T h1E wfie aaTe urr foret smer Jrershi
& | T S 9 JareRi urer § ufarfda &) sirar 2 | swor € |

(i)  wfcer G o foret TieaiHIeT st geh! pusclt o 2ufisha | shig Tfoare

R, ®IfIA &% V dlce Tk M WAk of ok dTol dlcedied H

uftafdd feram T 2 | It Ry 1 Ry ¥ Sfaeenfua feram s, af =18 shaat
g ez 7 € AT EHRATR | Ry R, % U6 B 9RRY Ry A8 qH

T SHITT ST 58 AeaAIHe ol 2 'V deh shl T o Hehel T alee el
gfEfda T | 5
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32. (a) () With the help of a labelled diagram, explain the principle of
working of a moving coil galvanometer. Write the purpose of

using (i) radial magnetic field, and (ii) soft iron core, in it.

(i1)  Define current sensitivity of a galvanometer. “Increasing the

current sensitivity may not necessarily increase the voltage

sensitivity.” Give reason. 5
OR
(b) @ D Write Ampere’s circuital law in mathematical form

and explain the terms used.

(II)  As the current carrying solenoid is made longer, the

magnetic field produced outside it approaches zero.

Why ?

(IIT) A flexible loop of irregular shape carrying current
when located in an external magnetic field, changes to

a circular shape. Give reason.

(i1)) A galvanometer of resistance G is converted into a voltmeter
to measure up to V volts, by connecting a resistance R in
series with the coil. If R; is replaced by Ry, then it can only
measure up to % volt. Find the value of the resistance Rg
(in terms of Ry and Ry) needed to convert it into a voltmeter

that can read up to 2 V. 5

I 55/7/1 Page 29 of 31 P.T.O. I



“®collegebatch con

33. (@) ()  Tonel wiiclr quenish ST o T o Tidfsma ST aei o foTe wh
AifeRd foptor 1T Wifer | gweht 3TTerede e o fow =ises ferflaw |

(i)  fordt vy gawerll T 3= FA AR 20 & | AR gRT I
AT 5 & | ST §9 GEAGR ol Tohdl! foFel O Wiehfaa fohaT ST &,
AgEare I AT o o1 T T 14 em T 7 | ATHGIF 3R A
I wiwd g ufeiera A | (feam mm 2 for woe 2wl = =
g = 25 cm) 5

YT

@) () o FAEEG THE qll, S g A deer Iy 8, TH-GE W
AT BT forel T o safaahtor St 3ea=1 et & | 39 forg W
STET qN % ofi" HATaT ¢ 2, T et & fo sHiees we i |
TH% guTferd 3TRreran 3R fetaw o fafaw |

(i) e R forercd o foreft st o f3rY o1 5Rh 3 mm 37K f3rt oflt @
Sl gl 15 m €1 600 nm I T Tehaoll Fehrr g4 ferld o
AT ST AT & | TS 6 hex § (D) T it FHiTss qr
(IT) Taeftar ahife Sfeers st gl ufihferd sHiferT | 5
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33. (a) (1) Explain with the help of a labelled ray diagram the
formation of final image by an astronomical telescope at

infinity. Write the expression for its magnifying power.

(i1))  The total magnification produced by a compound microscope
is 20. The magnification produced by the eyepiece is 5. When
the microscope is focussed on a certain object, the distance
between the objective and eyepiece is observed to be 14 cm.
Calculate the focal lengths of the objective and the eyepiece.

(Given that the least distance of distinct vision = 25 cm) 5

OR

b) @ Two coherent light waves, each of intensity I, superpose

each other and produce interference pattern on a screen.
Obtain the expression for the resultant intensity at a point
where the phase difference between the waves is ¢. Write its

maximum and minimum possible values.

(i1) In a single slit diffraction experiment, the aperture of the
slit is 3 mm and the separation between the slit and the
screen is 15 m. A monochromatic light of wavelength
600 nm is normally incident on the slit. Calculate the
distance of (I) first order minimum, and (II) second order

maximum, from the centre of the screen. 5
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